Nimodipine protects cultured spinal cord neurones from depolarization-induced inhibition of neurite outgrowth.
In the nervous system calcium ions play a crucial role in the regulation of growth cone motility, cell migration and neurite outgrowth. High intracellular Ca2+ concentrations severely disturb Ca(2+)-regulated processes and may lead to neuronal death. We studied whether the Ca(2+)-antagonist nimodipine could prevent inhibition of neurite outgrowth which occurs in depolarized cultures of rat foetal spinal neurones. Spinal cord slices were depolarized in culture with 50 mM K+. Nimodipine (0.01-10 microM) was added before depolarization. After 5 and 7 days the effect of treatment was determined by: (a) blind scoring of neurite outgrowth under phase contrast; and (b) measuring neurofilament (NF) protein with an ELISA. Neurite outgrowth was markedly decreased after depolarization, but was restored to control values by nimodipine (0.1 microM). Depolarization also led to a decrease in total NF content (18%). The NF content of depolarized slices incubated with 0.1 microM nimodipine was the same as in the controls. Thus, depolarization-induced Ca2+ entry into spinal neurones inhibits neurite outgrowth from spinal neurones. Low concentrations of nimodipine prevented this inhibition. As nimodipine had no effect on neurite outgrowth in control cultures, we conclude that nimodipine does not act as a neurotrophic factor but rather as a neuroprotective agent.